(19) 



J 






(12) 



(43) Date of publication: 

17.01.1996 Bulletin 1996/03 

(21) Application number: 95201 551 .9 

(22) Date of filing: 1 2.06.1 995 



EuropSisches Patentamt 
European Patent Office 
Office europ6en des brevets (11) E P 0 692 403 A2 

EUROPEAN PATENT APPLICATION 

(51) IntCI. 6 : B60Q 1/068 



(84) Designated Contracting States: 


(72) Inventors: 


DE ES FR GB IT 


• Schmitt, Karl Roger 




Rockford, Illinois 61114 (US) 


(30) Priority: 11.07.1994 US 273317 


• Mosnot, David Michael 


(71) Applicant: TEXTRON INC. 


Noblesville, Indiana 46060 (US) 


Providence Rhode Island 02903 (US) 


(74) Representative: Long, Edward Anthony et al 




Sheffield S1 4FP (GB) 



(54) Horizontal zero indicator assembly 

(57) An indicator assembly (20), which is used with 
an adjusting mechanism (22), designates an initial or 
"zero" position of a movable headlamp component (24). 
The adjusting mechanism (22) includes a housing (28), 
an adjusting screw (30) which is disposed through the 
housing (28), and a driving mechanism (32) which is 
operatively associated with the screw (30). A first end of 
the screw (30) is operatively associated with the movable 



headlamp component (24). The indicator assembly (20) 
includes a hollow, vial-like member (42) which is 
attached to the housing (28) and a follower member (44). 
The second end (47) of the screw (30) is enclosed within 
the hollow member (42). The follower member (44) is 
operatively associated with and selectively positionable 
on the hollow member (42) to provide an indication of the 
zero position of the adjusting screw (30). 
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Description 

BACKGROUND OF THE INVENTION 

5 The present invention generally relates to an Indicator assembly for use with an adjusting mechanism for positioning 
a movable headlamp component in an automobile or the like at an initial or "zero" position. More particularly, the invention 
contemplates an indicator assembly that is adjusted to denote the zero position when the headlamp component is initially 
positioned and to thereafter indicate where the zero position for the headlamp component is located. 

Following assembly of an automobile, the headlamps must be set to their desired position. This is generally accom- 

10 plished by use of sophisticated photometric metering equipment and manually adjusting the headlamps until the head- 
lamps point in the desired location. 

Adjuster mechanisms for adjusting the aiming of a headlamp component to a desired location are well-known in the 
art. Examples of existing prior art adjuster mechanisms can be found in United States Patent Nos. 5,309,780; 5,121 ,303; 
5,067,052; 5,032,964; 4,939,945; 4,893,219 and 4,674,018. These types of adjustor mechanisms generally use a gear 

is box that consists of a pair of gears, a housing, caps, bushing, washer, and an adjusting screw or shaft. 

Due to vibration or an accident, the headlamps may move out of the desired aiming location. With certain prior art 
adjustor mechanisms, there is no way to attain the desired initial position or alignment without use of specialized equip- 
ment. With the present invention, the zero position of the movable headlamp component is indicated and the mechanic 
need only adjust the position of the headlamp component by using the adjustor mechanism to move the headlamp 

20 component back to its zero position. 

OBJECTS AND SUMMARY OF THE INVENTION 

A general object of the present invention is to provide a novel indicator assembly that is used with an adjustor 
25 mechanism. 

An object of the present invention is to provide an indicator assembly that has a visual indicator that allows for ease 
of adjusting and for the accurate adjustment of a headlamp component to a zero position. 

Briefly, and in accordance with the foregoing, the present invention discloses an indicator assembly, which is used 
with an adjusting mechanism, to designate an initial or "zero" position of a movable headlamp component. The adjusting 
30 mechanism includes a housing, an adjusting screw which is disposed through the housing, and a driving mechanism 
which is operatively associated with the screw. A first end of the screw is operatively associated with a movable headlamp 
component. 

The indicator assembly includes a hollow, vial-like member which is attached to the housing and a follower member. 
The second end of the screw is enclosed within the hollow member. The follower member is operatively associated with 

35 and selectively positionable on the hollow member to provide an indication of the zero position of the adjusting screw. 
To designate the zero position of the movable headlamp component, the driving mechanism is driven thereby pro- 
ducing axial displacement of the screw to moving the headlamp component until the headlamp component is in a desired 
position. The follower member is translated on the hollow member until a predetermined portion of the follower member 
is aligned with a predetermined portion of the adjusting screw. When the predetermined portions are aligned, the zero 

40 position of the headlamp component is designated. After the predetermined portions are aligned the follower member 
is locked in position on the hollow member in such a manner so that substantial relative movement between the follower 
member and the hollow member is prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 

The organization and manner of the structure and operation of the invention, together with further objects and 
advantages thereof, may best be understood by reference to the following description, taken in connection with the 
accompanying drawings, wherein like reference numerals identify like elements in which: 

so FIGURE 1 is a schematic side elevational view of an indicator assembly used in a headlamp adjusting mechanism 
which incorporates the features of the invention; 

FIGURE 2 is an exploded perspective view of an indicator assembly and a headlamp adjusting mechanism which 
incorporates the features of a first embodiment; 

FIGURE 3 is a partial cross-sectional view of the indicator assembly and headlamp adjusting mechanism which 
55 incorporates the features of the invention in a zero position; 

FIGURE 4 is a partial plan view of the indicator assembly of FIGURE 3 in the zero position; 

FIGURE 5 is a partial plan view of the indicator assembly of FIGURE 3 in a misaligned position; 

FIGURE 6 is a cross-sectional view of the indicator assembly and a partial, elevational view of the headlamp adjusting 

mechanism along line 6-6 of FIGURE 5; 
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FIGURE 7 is a perspective view of an indicator assembly used in a headlamp adjusting mechanism which incorpo- 
rates the features of a second embodiment of the invention; 

FIGURE 8 is a partial plan view of the indicator assembly of FIGURE 7 in a zero position; and 
FIGU RE 9 is a cross-sectional view of the indicator assembly and a partial, elevational view of the headlamp adjusting 
5 mechanism along line 9-9 of FIGURE 8. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

While the invention may be susceptible to embodiment in different forms, there is shown in the drawings, and herein 
w will be described in detail, embodiments with the understanding that the present disclosure is to be considered an 
exemplification of the principles of the invention, and is not intended to limit the invention to that as illustrated and 
described herein. 

Referring now to the drawings, an indicator assembly 20 which is used with a headlamp adjuster mechanism 22 is 
shown in FIGURE 1 in a schematic form. The headlamp adjuster mechanism 22 is attached to a movable headlamp 

15 component 24 by a ball socket joint 26. 

The headlamp adjuster mechanism 22 used in the present invention is of a known construction as disclosed in U.S. 
Patent No. 5,309,780, which disclosure is herein incorporated by reference. While a specific headlamp adjuster mech- 
anism 22 is shown in the drawings and described herein, it is to be understood that the type of adjuster mechanism that 
is used with the novel indicator assembly 20 of the present invention is not limited to the specific embodiment shown 

20 and one skilled in the art may devise or select various modifications. 

The headlamp adjuster mechanism 24 generally includes a housing 28 and an elongated threaded adjusting shaft 
or screw 30. The threaded adjusting screw 30 is disposed through a passage in the housing 28 and is rotatable and 
axially displaceable relative to the housing 28. 

A driving mechanism 32 is seated or disposed within the housing 28 and is operated by a drive component 34, 

25 which may take the form of a pre-assembled drive shaft, as shown, or a removable drive tool. The driving mechanism 
32, when driven by the drive component 34, causes the rotation and axial displacement of the threaded adjusting screw 
30 which displacement is used to adjust the position of the headlamp component 24 in a known manner. The drive 
component 34 is inserted into the housing 28 and is rotated to drive the driving mechanism 32. 

The driving mechanism 32 includes a first mitered gear 36 and a second mitered gear 38, each of which are oper- 

30 atively associated with the housing 28. The first gear 32 encircles the adjusting screw 30. The drive component 34 is 
inserted into the housing 28, and engages the second gear 38, as shown in FIGURE 3. When the drive component 34 
is rotated by an operator or mechanic, rotation is imparted to the second gear 38 which imparts rotation to the first gear 
36 which, in turn, causes the adjuster screw 30 to rotate and translate. The driving mechanism 32 includes a canted 
threaded nut 40 which is engaged with the threaded portion of the adjuster screw 30 to increase prevailing torque and 

35 reduce axial play and axial deflection of the screw 30 within the housing 28. Also, since the nut 40 is fixed against rotation 
within the housing 28, as the adjusting screw 30 rotates relative to the nut 40, the screw 30 will move axially. In this 
regard, the gear 36 has a non-circular bore in which the adjusting screw 30 is engaged with the non-threaded flats on 
the adjusting screw 30, permitting the screw 30 to rotate with the gear 36, while also moving axially or translating. It is 
this axial or translatory movement of the adjusting screw 30 which is used to effect positioning of the headlamp component 

40 24. 

The housing 28 includes O-rings 41a, 41b, 43 to seal the housing 28 against the entry of dirt and moisture into the 
housing 28. O-rings 41a, 41b encircle the drive component 34 and an O-ring 43 encircles the adjusting screw 30. 

The indicator assembly 20 of the present invention will now be considered. A first embodiment of the indicator 
assembly 20, as shown in FIGURES 2-6, is described first. Thereafter, a second embodiment of the indicator assembly 
45 20, as shown in FIGURES 7-9, is described. Like components in the second embodiment to that of the first embodiment 
are designated with like numerals except that the suffix "a" is used to denote the second embodiment. 

As shown in FIGURES 2-6, the indicator assembly 20 includes an encapsulator member 42 and a follower member 
44. The encapsulator member 42 and the follower member 44 are transparent. 

The encapsulator member 42 is a generally cylindrical, one piece, hollow vial 46 that surrounds and completely 
so encloses the rear end 47 of the adjusting screw 30 as shown in FIGURE 3. The vial 46 is substantially transparent and 
is made of a suitable material, such as plastic. 

The front end of the encapsulator member 42 terminates in a flange 48 which is ultrasonically welded, glued or 
otherwise affixed to the rear of the housing 28 to seal the rear portion of the housing 28 against the entry of dirt and 
moisture into the housing 28. An initial, elongate, smooth guide flange or rib 50 projects outwardly from the vial 46. 
55 Diametrically opposed to the rib 50 is an elongate rack portion 52 which also projects outwardly from the vial 46. The 
rack 52 includes a series of teeth 54 thereon. The rib 50 and the rack 52 extend axially along a portion of the length of 
the vial 46. 

) 
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The follower member 44 of the indicator assembly 20 is preferably, but not necessarily, a one piece member that 
encircles the vial 46. The follower member 44 is substantially transparent and is made of a suitable material, such as 
plastic. 

The follower member 44 has a generally cylindrical body portion 56 which encircles the vial 46 with f irst and second 
5 portions, 58 and 60, respectively which project outwardly from the body portion 56. The projecting portions 58, 60 are 
diametrically opposed to each other along the body portion 56. 

The first projecting portion 58 includes an elongate slot or guide track 62 therein which extends along the entire 
length of the follower member 44 and a first transverse aperture 64 along its top side and a second transverse aperture 
66 along its bottom side. The apertures 64, 66 are aligned with each other. One or both aperture 64 or 66 may be 
10 threaded to accept locking fastener 72, as described hereinafter. The second projecting portion 60 includes an elongate 
slot or guide track 68 therein which extends along the entire length of the follower member 44 and a transverse aperture 
70 in its top side. When the follower member 44 is disposed on the vial 46, the rib 50 of the vial 46 is aligned with and 
disposed in the slot 62 and the rack 52 is aligned with and disposed in the slot 68. The apertures 64, 66 are positioned 
outwardly of the rib 50. A locking fastening member 72, such as a TORX® screw, is seated within the apertures 64, 66 
15 and extend through the first projecting portion 58. The aperture 70 is aligned with the teeth 54 of the rack 52 for reasons 
described hereinafter. 

The follower member 44 is provided with an indicia 74, such as a number, to denote the initial or "zero" position of 
the headlamp component 24. This indicia 74 may be flanked by additional indicia 76, such as numbers, to denote variance 
from the zero position. 

20 Having described the construction of the first embodiment of the indicator assembly 20 and the adjusting mechanism 
22, the method for using these components will be described. After assembly of the automobile, the headlamp component 
24 is moved to the desired or initial position using factory alignment techniques and equipment through operation of the 
adjuster mechanism 22 and movement of the adjusting screw 30 by employing the drive component 34 as described 
hereinabove. 

25 Once the desired initial position of the headlamp component 24 is reached which is termed the "zero" position, the 
initial or "zero" position of the headlamp component 24 is denoted by translating the follower member 44 along the vial 
46 until the zero indicia 74 on the follower member 44 is aligned with a predetermined portion of the adjuster screw 30 
in the present illustrated embodiment, the terminus or end of the screw 30. As shown in FIGURES 3 and 4, the zero 
indicia 74 aligns with the end 78 of the screw 30 to denote the zero position. Alternatively, the screw 30 may be provided 

30 with a marking (not shown) along its length to denote the point at which the follower member 44 is to be aligned with 
the screw 30 at the time of initial positioning. 

To translate the follower member 44 along the vial 46, an operator or mechanic inserts a splined drive tool 80, as 
shown in FIGURE 6, into the aperture 70 and rotates the drive tool 80. With regard to the drive tool 80, it should be 
noted that it is preferred to employ a TORX® head 82 on the drive tool 80 which will mate with the teeth 54 and can also 

35 be used to service the adjusting screw 72. Alternatively, any standard splined drive head may be used. When the head 
82 of the drive tool 80 is inserted through the aperture 70, the head 82 engages the teeth 54 of the rack 52 and when 
the drive tool 80 is rotated, the follower member 44 translates along the length of the vial 46 with the rib 50 sliding within 
the slot 62 and the rack 52 sliding within the slot 68. 

Once the zero indicia 74 and the predetermined portion of the adjuster screw 30 (shown as the end 78 of the adjuster 

40 screw 30 in the drawings) are aligned, the follower member 44 is locked into place by tightening the fastening or locking 
screw 72 to substantially prevent relative movement between the follower member 44 and the vial 46. If a TORX® screw 
72 is used and a TORX® head 82 is provided on the drive tool 80, the fastening screw 72 may be tightened using this 
tool 80. Since the one piece follower member 44 is made of a plastic material, the plastic will flex sufficiently to tighten 
the screw 72 without shattering the follower member 44. Alternatively, the follower member 44 may be made of two 

45 portions (not shown) so that when the screw 72 is tightened, the portions are clamped together. 

During operation of the vehicle, the headlamp component 24 may move out of the desired position due to vibration, 
accidents or the like. As shown by the variance indicia 76 in FIGURE 6, the headlamp component 24 has moved 0.76 
out of alignment with respect to the zero position denoted by reference numeral 78. When this occurs, the predetermined 
portion of the adjuster screw 30, shown as the end 78 of the adjustor screw 30 in FIGURES 3 and 4, and the zero indicia 

so 78 will become misaligned as shown in FIGURE 5. When this occurs, and a mechanic desires to adjust the headlamp 
component 24 back to its initial position, the mechanic need merely to rotate the drive component 34 to drive the driving 
mechanism 32 to thereby produce rotation and axial movement of the adjusting screw 30 as explained hereinabove. 
The mechanic merely continues to rotate the drive component 34 until the predetermined portion 78 of the screw 30 is 
realigned with the zero indicia 74 on the follower member 44 as shown in FIGURE 4. When this occurs, the mechanic 
' 55 can be relatively assured that the headlamp component 24 has been moved back to the initial or zero position. 

The second embodiment of the indicator assembly 20a shown in FIGURES 7-9 is similar to the first embodiment 
shown in FIGURES 2-6 and, as such, only the differences will be described. 

The transparent encapsulator member 42a includes only a T-shaped rack portion 52a projecting outwardly from the 
vial 46a. Thus, the rib 50 as shown in the first embodiment has been eliminated in this embodiment. 
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The T-shaped rack portion 52a includes an arm portion 84 with an upper portion 86 and a lower portion 88 projecting 
from the distal end of the arm portion 84. A series of teeth 54a are provided on the inner surface of the upper portion 
84 of the T-shaped rack portion 52a. The rack 52a extends axially along the length of the vial 46a. The rack 52a may 
extend axially along only a portion of the vial 46a as shown in the first embodiment. 
5 The transparent follower member 44a of the indicator assembly 20a is a one piece member that has a generally 
cylindrical body portion 56a which generally encircles the vial 46a with a portion 60a which projects outwardly from the 
body portion 56a. The cylindrical body portion 56a as illustrated does not completely encircle the vial 46a, however, it 
is to be understood that the body portion 56a could completely encircle the vial 46a without departing from the scope 
of the invention. 

10 The projecting portion 60a includes an elongate slot or guide track 68a therein which extends along the entire length 
of the follower member 44a and a transverse aperture 70a in its top side. The guide track 68a includes a projecting 
portion 90 along its inner surface. When the follower member 44a is disposed on the vial 46a, the rack 52a is aligned 
with and disposed in the slot or guide track 68a. The arm portion 84 and the lower portion 88 of the T-shaped rack 52a 
abut the projecting portion 90. The aperture 70a is aligned with the teeth 54a of the rack 52a. 

15 Now the method for using the second embodiment of the indicator assembly 20a and the adjusting mechanism 22 
will be briefly described. The method for using the second embodiment of the indicator assembly 20a is similar to that 
of the first embodiment and, as such, only the differences will be noted. 

Once the zero position of the headlamp component 24 is reached, the zero position of the headlamp component 
24 is denoted by translating the follower member 44a along the vial 46a until the zero indicia 74a on the follower member 

20 44a is aligned with a predetermined portion of the adjuster screw 30. To translate the follower member 44a along the 
vial 46a, a mechanic inserts a splined drive tool 80 into the aperture 70a and rotates the drive tool 80a. When the head 
82 of the drive tool 80 is inserted through the aperture 70a, the head 82 engages the teeth 54a of the rack 52a and 
when the drive tool 80 is rotated, the follower member 44a translates along the length of the vial 46a with the rack 52a 
sliding within the slot or guide track 68a. The arm portion 84 and the lower portion 88 of the T-shaped rack portion 52a 

25 abut the projecting portion 90 on the inner surface of the guide track 68a and slide therealong when the follower member 
44a is translated along the vial 46a. 

Once the zero indicia 74a and the predetermined portion of the adjuster screw 30 (shown as the end 78 of the 
adjuster screw 30 in the drawings) are aligned, the follower member 44a is locked into place to substantially prevent 
relative movement between the follower member 44a and the vial 46a. This may be done by the mechanic placing a 

30 drop of glue 92 on the outside surface of the vial 46a such that the drop of glue 92 contacts both the vial 46a and the 
follower member 44a. Alternatively, friction may be used to hold the follower member 44a securely on the vial 46a. 

While preferred embodiments of the present invention are shown and described, it is envisioned that those skilled 
in the art may devise various modifications of the present invention without departing from the spirit and scope of the 
appended claims. The invention is not intended to be limited by the foregoing disclosure. 

35 

Claims 

1, An indicator assembly for use with an adjusting mechanism of the type used to adjust the position of a movable 
headlamp component, said adjusting mechanism including a housing member having an elongate, threaded adjust- 

40 ing screw disposed therethrough, said adjusting screw having a first end and a second end, said first end operatively 
associated with said movable headlamp component; said indicator assembly being characterized bv : a hollow, trans- 
parent member (42, 42a) connected to said housing member (28), said hollow member (42, 42a) extending around 
said second end of said adjusting screw (30) ; a follower member (44, 44a) operatively associated with and selectively 
pos'rtionable on said hollow member (42, 42a) for providing an indication of a zero position of said adjusting screw 

45 (30). 

2. An indicator assembly as defined in claim 1 , further characterized by structure (72 or 92) for preventing movement 
between said follower member (44, 44a) and said hollow member (42, 42a). 

so 3. An indicator assembly as defined in claim 2, being further characterized in that said structure (72) for preventing 
movement between said follower member (44) and said hollow member (42) comprises a screw (72). 

4. An indicator assembly as defined in claim 2, being further characterized in that said structure (92) for preventing 
movement between said follower member (44a) and said hollow member (42a) comprises a quantity of glue (92) 

55 which contacts both of said hollow member (42a) and said follower member (44a). 

5. An indicator assembly as defined in claim 1 , being further characterized in that said follower member (44a) is a one- 
piece member. 
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6. An indicator assembly as defined in any of claims 1 -5, further characterized bv a series of teeth (54, 54a) which are 
positioned on a surface of said hollow member (42, 42a) and which are complementarily shaped to a drive surface 
(82) of a drive tool (34, 80), said follower member (44, 44a) including an aperture (70, 70a) therein which is aligned 
with said teeth (54, 54a), said follower member (44, 44a) being translatable on said hollow member (42, 42a) upon 
the engagement of said drive tool (34, 80) with said teeth (54, 54a) and the rotation of said drive tool (34, 80) with 
respect to said teeth (54, 54a). 

7. An indicator assembly as defined in claim 6, further characterized by a rack (52, 52a) positioned on said hollow 
member (42, 42a), said series of teeth (54, 54a) being provided on said rack (52, 52a). 

8. An indicator assembly as defined in claim 7, being further characterized in that said follower member (44, 44a) 
includes a guide track (68, 68a) therein and said rack (52, 52a) is disposed in said guide track (68, 68a) for sliding 
movement when said follower member (44, 44a) is selectively positioned on said hollow member (42, 42a). 

9. An indicator assembly as defined in claim 8, being further characterized in that said rack (52a) is T-shaped (Figure 9). 

1 0. An indicator assembly as defined in any of claims 1 -9, being further characterized in that said follower member (44, 
44a) includes indicia (74) thereon for denoting the zero position of the headlamp component (24) such that when 
said headlamp component (24) is in the zero position, a predetermined portion of said second end (47) of the 
adjusting screw (30) is aligned with the indicia (74). 

11. An indicator assembly as defined in claim 10, being further characterized in that said indicia (74) includes an indi- 
cation of variance (76) from the zero position of the headlamp component (24). 

1 2. A method of designating a zero position for a movable headlamp component which has been positioned in a desired 
position by using an adjusting mechanism to move said headlamp component to said desired position, said adjusting 
mechanism including a housing member having an adjusting screw disposed therethrough, said adjusting screw 
having a first end and second end, said first end operatively associated with the movable headlamp component, 
said method of designating said zero position for said movable headlamp component being characterized bv the 
steps of: providing a hollow, transparent member (42, 42a) connected to said housing member (28) and extending 
over said second end (47) of said adjusting screw (30); providing a follower member (44, 44a) which is operatively 
associated with and selectively positionable on said hollow member (42, 42a) of said adjusting mechanism (22); 
and translating said follower member (44, 44a) on said hollow member (42, 42a) until a predetermined portion (74) 
of said follower member (44, 44a) is aligned with a predetermined portion (47) of said adjusting screw (30) such 
that when said predetermined portions (74, 47) are aligned, the zero position of said movable headlamp component 
(24) is designated. 

13. A method as defined in claim 12, being further characterized bv the step of fixing said follower member (44, 44a) 
on said hollow member (42, 42a) such that substantial relative movement between said follower member (44, 44a) 
on said hollow member (42, 42a) is prevented. 
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